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Abstract— This project present the design and fabrication of 

Pneumatic operated Automatic machine vice, to 

automatically hold the work piece and release the work piece 

after completing the machining process. The device is 

controlled with a programed microcontroller. The IR sensor 

is used to identify the work-piece and the signal is fed to the 

microcontroller and the signal is given to the pneumatics and 

the Jaw holds the work-piece. It reduce the man power, 

increase the accuracy and the time utilization is reduced. 
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I. INTRODUCTION 

An incredible range of manufacturing systems use the force 

and power of fluids such as water, oil and air. Powered 

clamps open and close with the force of pressurized air or oil, 

large presses clear shape and form metal with hydraulic 

pressure and assembly torque tools fasten components with 

pressurized air. In each example, Fluid power provides the 

energy necessary to exert significant mechanical forces. The 

Most the small scale industry the requirement of the man 

power is more. In required more time, Energy, man power as 

well as the maintenance.  The machine vice is the work 

holding device that will hold the job. The worker need to be 

hold or grab he work piece for loading and unloading. Since, 

as a mechatronics engineering we came up with a solution at 

low cost automation technique using electronics and the 

mechanical devices. This system will comes with the 

automatic loading and the unloading techniques and release 

as with the peripheral timed controls. 

II. LITERATURE REVIEW 

[1] Bench Vice is a holding machine that Machine vises are 

mounted on grinding machines, drill presses and milling 

machines. Abrasive chop saws have a special type of machine 

vise built in to the saw. Some people use a machine vise as a 

bench vise because of the low cost and small size. 

[2] Dr S K Patel has designed and developed a work 

holding Vice for the Drilling and milling purpose. This 

project brought the idea about the machine vice for drilling 

purpose as well as the other machining purpose. For large 

scale production of different materials a lot of time is wasted 

in set up of the device and clamping the device. Trial and 

error method is usually practiced until the axis of the hole is 

properly aligned with the axis of the drill. In such a situation 

a lot of time is being wasted to maintain the accuracy. 

Eventually it increases the operator’s fatigue. Thus drill jig 

increases productivity by eliminating individual positioning, 

marking and frequent checking. The main advantage of the 

jigs is interchangeability. 

III. EXISTING SYSTEM 

A machine vise that can be rotated. An engineer's vice, also 

known as a metalworking vice or machinists vice, is used to 

clamp metal instead of wood. It is used to hold metal when 

filing or cutting. It is sometimes made of cast steel or 

malleable cast iron, but most are made of cast iron. However, 

most heavy duty vices are 55,000 psi cast steel or 65,000 psi 

ductile iron. Some vices have a cast iron body but a steel 

channel bar. Cast iron is popular because it is typically 30 ksi 

grey iron which is rigid, strong and inexpensive. The jaws are 

often separate and replaceable, usually engraved with 

serrated or diamond teeth. Soft jaw covers made of 

aluminum, copper, wood (for wood working) or plastic may 

be used to protect delicate work. The jaw opening of an 

engineer's vice is almost always the same size as the jaw 

width, if not bigger. An engineer's vice is bolted onto the top 

surface of a workbench with the face of the fixed jaws just 

forward of its front edge. The vice may include other features 

such as a small anvil on the back of its body. Most engineer's 

vices have a swivel base. Some engineer's vices marketed as 

"Homeowner Grade" are not made of steel or cast iron, but of 

pot metal [citation needed] or a very low grade of iron, 

typically with a tensile strength of under 10 ksi. Most 

homeowner's bench vices have an exposed screw. 

 
Fig. 1: Existing machine vice 

IV. MODIFIED MACHINE VICE 

 
Fig. 2: Modified machine vice 

The modified machine has a feature of self-adapting of the 

different complicated work pieces. What the additional 

features is there will be no more flywheel for rotating to hold 

or tight the work piece. It automatically sense the object and 

hold the work piece to the excel environment. It’s also release 
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the work piece after completing the work or process. Thus the 

final product is a complete solution for the manual and 

increasing the speed rate of production. 

V. COMPONENTS 

A. Compressor 

 
Fig. 3: Compressor 

The air is compressed in the compressor for power up the 

operation purposes [3].  

B. Pneumatics 

 
Fig. 4: Double acting cylinder [4] 

 Product-Techno Pneumatic product 

 32*100 

 Diameter-32 

 Stroke length- 100mm 

 Maximum Pressure- 0.1- 0.7 Mpa 

C. DCV (Direction Control Valve) 

 
Fig. 5: Electronic DCV [5] 

 EVI-7/9 

 12 V- DC support 

 400 mA Current 

 4.8 watts 

 100%Ep 

 IP65 

D. Microcontroller 

 
Fig. 6: Pic microcontroller [6] 

 Type- 8 Bit 

  Model- PIC 

  PIC 16F877A 

  +5V 

E. Polyurethane Tube 

 
Fig. 7: Polyurethane tube 

 6mm diameter 

 2*200mm 2-Nos 

 200mm long 

F. PCB and Transformer 

 
Fig. 8: PCB [7] 

G. IR Sensor 

 
Fig. 9: IR sensor [8] 

 Model-IR-RCPL 

 Voltage- 12 

VI. ASSEMBLY ARRANGEMENTS 

The machine vice consist of Fixed jaw and the Movable jaw. 

The jaws are made up of Mild Steel of thickness of 100 mm 

long and 100 mm thickness. The mild Steel has the flexibility 

to hold so strong as well as able to fix the job rigidly. There 

is no bench here for the sufficient movement arrest. Since the 

pneumatics is assembled behind the movable jaw. The 

pneumatics is connected with the DCV by the polyurethane 

tube of diameter 20mm. input of the electronic Direction 

control valve is connected with the compressor and the output 

of the DCV is connected with the Pneumatics. The DCV is 

controlled with the 8 bit microcontroller 

 
Fig. 10: Machine vice assembly 

We use the low cost and efficient PIC an 8-bit 

microcontroller for the invention. What we made actually is 

that vice can adapt. We don’t research in jigs and fixture for 
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the holding jaws. We made a grove to hold the various types 

of the regular ad irregular object.  

VII. WORKING 

 
Fig. 11: Working Sequence 

The automatic machine vice is operated with the pneumatics. 

The machine vice is made to the controlled with the DCV at 

the fixed rate of the compressed air. The operation is made to 

follow a sequence of timed control by the cocked timed 

programmed with the PC microcontroller. There is an IR 

sensor which will continuously monitor the presence of 

object or work piece.  We also add a Buzzer alarm which will 

inform that the vice is going to close. The operation begins 

with the presence of object detection by the IR sensor and 

signal is fed to the microcontroller as shown in the figure 04. 

When the object is detected the buzzer alarm produces a 

sequential sound for the 2-4 seconds. The microcontroller 

actuates the DCV for the pneumatics and the cylinder is 

operated. Depend up the various operation like holding, 

screwing, drilling, boring, face and top surface milling and 

many can be done dependency of the specific operation. The 

microcontroller has an advantage of re-write the program as 

well as electrically erasable and store at the any instant. After 

the operation the vice is retracted. We follow slow forward 

extinction and the fast retraction while returning. Depend up 

on the operation the clocked time can be changed.  Here we 

use default timing for the demo version. 

VIII. ADVANTAGE 

1) Reduced Fatigue  

2) No Man Power Required 

3) It can hold any type of Object 

4) Lead time Reduction 

5) Increased productivity  

6) Quick operation.  

7) Stable and rigid design.  

8) Extremely high clamping force. 

9) High accuracy and repeatability. 

10) Reduces production cost.  

11) Design is compact and very simple to operate requiring 

almost no maintenance. 

12) Can be mounted horizontally or vertically  

 

 
Fig. 12: holding Circular objects 

 
Fig. 12(a): holding Square objects 

 
Fig. 13: Holding Irregular objects 

 
Fig. 14: Holding Regular objects 

 
Fig. 15: holding Regular objects 
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IX. DESIGN AND ASSEMBELY 

 
Fig. 16: Top View 

 
Fig. 17: Front View 

 
Fig. 18: Isometric View 

X. APPLICATION 

1) To hold the job rigidly while machining. 

2) For quick clamping and unclamping of the job. 

3) Used in drilling machine, nut runner, screw driver etc. 

4) For the purpose of packing and mining. 

5) Used in pneumatic press clamps. 

A. Proto Type Model 

 
Fig. 19: Proto type Models 
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